INTRODUCTION
Black patients are at higher risk than white patients of having liver diseases such as viral hepatitis, cirrhosis, and hepatocellular carcinoma 1 . Abnormal liver tests occur frequently in the primary care setting, suggesting possible early or previously undiagnosed liver diseases. Current guidelines recommend repeating liver tests as an initial step in response to abnormalities [2] [3] [4] . As such, prompt follow-up of abnormal tests may offer the potential to diagnose and treat liver disease early, reducing the risk of progression to cirrhosis 5, 6 . Little is known about the associations of race with follow-up patterns after initial abnormal liver tests. This was the first study that examined the black-white differences in follow-up testing after the initial abnormalities in primary care.
METHODS
This was a retrospective study of administrative data of primary care services provided at the Medical University of South Carolina from 2012 to 2016. We constructed a biracial sample of patients (either black or white) with at least one abnormal liver test result. Liver test abnormality was defined as having at least one abnormal test out of a set of four tests: abnormal bilirubin (BILI) > 1.2 MG/DL, abnormal alanine aminotransferase (ALT) > 45 IU/L, abnormal aspartate aminotransferase (AST) > 34 IU/L, or abnormal alkaline phosphatase (ALP) > 150 IU/L. The index abnormal liver test for a given patient was defined as the first recorded abnormality during the study period. We further excluded patients without at least one set of four normal tests prior to the index. Two binary dependent variables were the status of the follow-up liver tests ordered within 90 days post the index abnormality, and the status of the follow-up liver tests completed within 180 days post the order of a repeated liver test. The key independent variable was a biracial indicator. Other demographic, socioeconomic, and primary care physician (PCP) attribution variables were also included. The main analysis applied multivariable logistic regression models, in which the unit of analysis was a unique patient, for examining the associations of race with follow-up.
RESULTS
Among the full sample of 1856 patients with abnormal liver tests during the study period, 49.3% of 897 black patients had an order for follow-up liver tests within 90 days after the index abnormality compared to 43.5% of 958 white patients (Table 1 ). In the subsample of 859 patients with an order for follow-up testing within 90 days after the index abnormality, 77.2% of 442 black patients completed the follow-up testing within 180 days of the order compared to 64.8% of 417 white patients.
We performed a descriptive analysis of the potential interactions of race and PCP attribution (Fig. 1) . In the full sample, the difference in the proportion of white patients with a followup order between resident and faculty groups (15.8 percentage points) was four times that observed in black patients (3.9 percentage points). In the subsample, the difference in the proportion of white patients completing the test between resident and faculty groups (22.1 percentage points) was approximately twice as large as the difference (11.5 percentage points) among black patients.
Regression analysis of the full sample showed no association of race with the likelihood of an order for follow-up liver testing (P = 0.45). However, our subsample analysis showed that black patients were more likely than white patients to complete follow-up tests (OR = 1.42, P < 0.05).
DISCUSSION
Our study found no association of race with follow-up orders after an initial abnormal liver test. However, black patients were more likely to complete orders for follow-up testing in primary care within a single institution. (Of note, this associational study did not try to isolate the impact of race as the genetic determinant from the impact of race as socioeconomic and cultural determinants.)
Our study suggested patients with a resident PCP were more likely to have and complete an order for follow-up than those patients with a faculty PCP. Some combination of race and PCP attribution may play a role in ordering follow-up tests, an observation enduring to order completion. Potentially contributing factors include differences in relationships, communication, trust, the frequency of in-person visits, and understanding of care access barriers. This interaction of race and PCP attribution may warrant additional investigation into overuse or underuse of liver tests by physician experience.
